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have happened in the former case. In. particular, we see that, if in some
regions of the surface the continuous veins of ferrite seem to accompany
the pitted zones separating the principal branches of the dendrites; in a
far greater number of cases this relationship does not hold. We find,
therefore, a confirmation of the conclusion which we had already reached
concerning the greater influence of the orienting forces responsible for
the ferrite network compared with the influence of the concentration-
differences in the various regions of the 7 mixed crystals.

118. Now that the morphological relations existing between the two
crystalline systems are fixed in this way, at least in outline, it will be
interesting to add some observations regarding the behavior of their
respective elements when under sufficient stress to permanently deform
or fracture the steel. Thus will be seen better the role played by the
elements of each of the two systems whose properties are superposed to
form the sum total of the peculiar mechanical properties characterizing
ingotism in raw steels, and especially medium hard ones. Of these
properties we shall see some examples further on.

From an unworked ingot of the same 2-per,cent. nickel steel, was
taken a flat test-piece of the well known type proposed by Fremont. One
of the plane faces of this test-piece was polished, but only partially etched
in a longitudinal strip by spreading over the metallic surface a large
drop of the reagent, in this case a 5 per cent, solution of nitric acid in
amyl alcohol. Figure 54 shows the appearance of this face after fracture
in tension.

The following facts are clearly seen when the deformed region of the
surface is examined, and above all when the prolongation of the veins of
ferrite comprising the large network is followed attentively in the un-
etchecl part:

1.  The surfaces along which fracture has taken place totally, or even
only initially, correspond entirely to the large network of ferrite.

2.  The ferrite shells do not seem to have any relation at all to the
slip bands or lines of Luders.    The latter appear in the bright unetched
part of Fig. 54.    It is easy to see among other things that the great
majority of the slip bands have great deal smaller dimensions than the
meshwork of ferrite and are totally contained within the kernels but
remain independent of the shells.

It is therefore apparent that fracture under slowly applied stress
takes place along surfaces of less resistance closely connected to the ferrite
meshwork before that same fracture may occur at the joints of the struc-
tural system related to the slip bands. This remark applies to a medium
hard steel, as cast, of the same type as the one examined, in which
ingotism is highly developed.

Now, many considerations which cannot be recounted here, suggest
the idea that these slip bands are closely bound to the_system of primary